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\S 0. (MOTIVATION)
.
. $H_{3}^{\mathbb{Z}}\text{ }C^{*}$- $c*(H_{3}^{\mathbb{Z}})$ (stable rank)
( ) $\mathrm{s}\mathrm{r}(C^{*}(H_{3}^{\mathbb{Z}}))=$ ?
$n,$ $m,$ $l\in \mathbb{Z}\}$$H_{3}^{\mathbb{Z}}=\{=(l, m, n)$ ,
$H_{3}$ – $-$ $G$ Rieffel [Rfl]
$(^{1}]-)$ $G$ $\mathrm{s}\mathrm{r}(C^{*}(G))=1$
:
$G.\cdot$ $\dagger j-\text{ }\{$
$G$ : $\{$
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$G$ $\mathrm{G}$ $\mathrm{C}^{*}$- Rieffel $[\mathrm{S}\mathrm{T}1$ ,
2] $-$ I $-$ [Sdl,2,3] I
$-$ I $-$ [Sd4,5] I
Mautner Dixmier
- [DHR], [DH]
Hfl
Rieffel –
$\mathrm{C}^{*}$- $C^{*}(H_{3}^{\mathbb{Z}})$ C* $H_{3}^{\mathbb{Z}}$
– $\mathbb{Z}^{2}\rangle\triangleleft \mathbb{Z}$
$C^{*}(H_{3}^{\mathbb{Z}})$ :
$C^{*}(H_{3}^{\mathbb{Z}})\cong C^{*}(\mathbb{Z}^{2})\rangle\triangleleft \mathbb{Z}\cong C(\mathbb{T}^{2})\rangle\triangleleft_{\mathrm{Q}}\mathbb{Z}$ .
2- $\mathbb{T}^{2}$ $\mathbb{Z}$ \alpha
$\alpha_{n}(w, z)=(w, w^{n}z)$ $w,$ $z\in \mathbb{T},$ $n\in \mathbb{Z}$
$w\in \mathbb{T}$ $\{w\}\cross \mathbb{T}$ \alpha {1} $\cross \mathbb{T}$ \alpha
$*$- $\pi_{w}$ .
$\pi_{w}$ : $C(\mathbb{T}^{2})\rangle\triangleleft_{\alpha}\mathbb{Z}arrow C(\{w\}\cross \mathbb{T})x_{\alpha}$
.
$\mathbb{Z}\equiv \mathfrak{U}_{w}\cong \mathbb{T}_{\theta}^{2}$
$w=e^{2\pi i\theta},$ $\theta\in[0,1]$ $\mathbb{T}_{\theta}^{2}$ 2- (= )
$\mathbb{T}$ :
\^a : $\mathbb{T}\ni w-\rangle$ $\pi_{w}(a)\in \mathfrak{U}_{w}$
$\mathbb{T}$ $\{\mathfrak{U}_{w}\}_{w\in \mathrm{T}}$
$\mathrm{C}^{*}$- $w[]arrow||\pi_{w}(a)||$
$\mathbb{T}$ :
$C^{*}(H_{\mathbb{Z}}^{3})\ni a\mapsto\hat{a}\in\Gamma(\mathbb{T}, \{\mathfrak{U}_{w}\}_{w\in \mathrm{T}}, \mathfrak{F})$
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\^a ( $=$ ) C*- (cf. [AP]).
(base sPace) $X$
$\mathrm{C}^{*}$- $\{\mathfrak{U}_{t}\}_{t\in x}$ $X$ $\mathrm{C}^{*}$- (
) ( )
C* $\Gamma_{0}(X, \{\mathfrak{U}_{t}\}_{t\in}X, \mathfrak{F})$ $(\mathrm{C}\mathrm{f}.[\mathrm{D}\mathrm{X}])$ .
C* C*-
– : C* $W$
$C_{\mathit{0}}(W)\otimes \mathfrak{U}_{w},$ $w\in W$
(homogeneous) C*- C*-
$C^{*}(H_{3}^{\mathbb{Z}})$
\S 1.
( $\text{ }$ ) :
. Let $X$ be alocally compact Hausdorff space and $\{\mathfrak{U}_{t}\}_{t\in X}$ afamily of $C^{*\iota_{gr}}- aebas$
$\mathfrak{U}_{t}$ . Then $\Gamma_{0}(X, \{\mathfrak{U}_{t}\}_{t\in \mathrm{x},\mathrm{i}\zeta})$ is aquotient of a $C^{*}$ -subalgebra $of\oplus_{t\in \mathrm{x}}^{\mathrm{c}0}c_{0}(x, \mathfrak{U}_{t})$ .
$\Gamma_{0}(X, \{\mathfrak{U}_{t}\}_{t\in}X, S)$ $\mathrm{C}^{*}$- C*
$C_{0}(X, \mathfrak{U}_{t})$ $X$ Ut $\mathrm{C}^{*}$- $\oplus_{t\in}^{\mathrm{c}0_{X}}$ (
) $(a_{t})_{t\in x}$ $\hat{\mathrm{c}}>0$
$X$ $C$ $||a_{t}||<\epsilon,$ $t\in X\backslash C$
C*-
:
28
$\Gamma_{0}(X, \{\mathfrak{U}_{t}\}_{t}\in x, S)\ni frightarrow\tilde{f}\in\oplus_{t\in}^{\mathrm{c}0_{X}}C\mathit{0}(X, \mathfrak{U}t)$ ,
$\tilde{f}(\cdot, t)\in C_{0}(X, \mathfrak{U}_{t})$ , $\tilde{f}(t, t)=f(t)\in \mathfrak{U}_{t}$ .
– $f$ $\mathfrak{B}$
$\oplus_{t\in X}^{\mathrm{c}0}C\mathrm{o}(X, \mathfrak{U}_{t})$
$\mathrm{C}^{*}$- :
1 Let $X$ be alocally compact Hausdorff space and $.\{\mathfrak{U}_{t}\}_{t\in X}$ afamdy of $C^{*}$ -algebras
$\mathfrak{U}_{t}$ . Then we have that
$\{$
$\mathrm{s}\mathrm{r}(\Gamma_{0}(x, \{\mathfrak{U}_{t}\}_{t\in x}, \mathfrak{F}))\leq\sup_{t\in X^{\mathrm{S}\mathrm{r}(}}C0(X, \mathfrak{U}t))$ ,
$\mathrm{R}\mathrm{R}(\Gamma_{0}(x, \{\mathfrak{U}_{t}\}_{t\in x}, \ )) \leq\sup_{t\in \mathrm{x}^{\mathrm{R}}}\mathrm{R}(C0(X, \mathfrak{U}t))$,
$\mathrm{c}\mathrm{s}\mathrm{r}(\Gamma_{0}(x, \{\mathfrak{U}_{t}\}_{t\in Xs},))\leq\sup_{t\in X}(\mathrm{c}\mathrm{S}\mathrm{r}(C0(X, \mathfrak{U}t))\vee \mathrm{s}\mathrm{r}(C_{0}(x, \mathfrak{U}t)))$ .
$\mathrm{s}\mathrm{r}(\cdot),$ $\mathrm{R}\mathrm{R}(\cdot)$ , csr $()$ (real rank),
(connected stable rank) V
C*- $\mathfrak{B}$ $\Gamma_{0}(X,$ $\{\mathfrak{U}_{t}\}_{t\in x},$ $S^{)}$ *-
$\mathrm{s}\mathrm{r}(\Gamma_{0}(x, \{\mathfrak{U}_{t}\}_{t\in}x,\mathfrak{F}))\leq \mathrm{s}\mathrm{r}(\mathfrak{B})$ , $\mathrm{R}\mathrm{R}(\Gamma_{0}(x, \{\mathfrak{U}t\}_{t}\in X,\mathfrak{F}))\leq \mathrm{R}\mathrm{R}(\mathrm{B})$
:
$\mathrm{s}\mathrm{r}(\mathfrak{B})\leq\sup_{t\in \mathrm{x}}\mathrm{S}\mathrm{r}(C0(X, \mathfrak{U}t))$
, RR$(\mathrm{B})$ $\leq\sup_{t\in X}\mathrm{R}\mathrm{R}(C0(X, \mathfrak{U}t))$ .
([Rfl], [Ehl])
[Sd7]
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. .
$\{$
$\mathrm{s}\mathrm{r}(\mathrm{r}_{0(}x, \{\mathfrak{U}t\}_{t\in x}, s))\geq \mathrm{s}\mathrm{u}\mathrm{p}t\in X\mathrm{s}\mathrm{r}(\mathfrak{U}t)$,
$\mathrm{R}\mathrm{R}(\Gamma_{0(x}, \{\mathfrak{U}t\}_{t}\in^{x,S}))\geq\sup_{t\in \mathrm{x}^{\mathrm{R}\mathrm{R}}}(\mathfrak{U}_{t})$ ,
$\mathrm{c}\mathrm{s}\mathrm{r}(\Gamma 0(X, \{\mathfrak{U}_{t}\}_{t\in x,s}))\geq \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{C}\mathrm{s}\mathrm{r}(\mathfrak{U}_{t})$.
$t\in X$
$\Gamma_{0}(X,$ $\{\mathfrak{U}_{t}\}_{t\in x,\mathfrak{F})}$ Ut
($\mathrm{s}_{\mathrm{P}^{\mathrm{l}\mathrm{i}})}\mathrm{t}$ ( )
$C_{0}(\mathbb{R}^{2})=C_{0}(\mathbb{R}, C_{0}(\mathbb{R}))$ $\mathfrak{U}_{t}=C\mathit{0}(\mathbb{R}),$ $t\in \mathbb{R}$
$\mathrm{c}\mathrm{s}\mathrm{r}(c_{0}(\mathbb{R}^{2}))=1<\mathrm{c}\mathrm{s}\mathrm{r}(c_{0}(\mathbb{R}))=2$.
:
$0arrow C_{0}(\mathbb{R}^{2}\backslash (\mathbb{R}\mathrm{x}\{0\}))arrow C_{0}(\mathbb{R}^{2})arrow C_{0}(\mathbb{R})arrow 0$
K0
$0arrow \mathbb{Z}^{2}arrow \mathbb{Z}arrow 0arrow 0$
:
2. $X$ $\{\mathfrak{U}_{t}\}_{t\in X}$ C
C*- $\Gamma_{0}$ ($X,$ $\{\mathfrak{U}_{t}\}_{t\in}x$ , ) ( ) $\oplus_{t\in X}(cb(X)\otimes \mathfrak{U}_{t})$
$C^{b}(X)$ $X$ C*-
. (embedding) :
$\Gamma_{0}(X, \{\mathfrak{U}_{t}\}_{t\in x,s})\ni f-\rangle\{1\otimes f(t)\}_{t\in}x\in\oplus_{t\in \mathrm{x}}(C^{b}(X)\otimes \mathfrak{U}_{t})$ .
1 :
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3. Let $X$ be alocally compact Hausdorff space and $\{\mathfrak{U}_{t}\}_{t\in^{x}}$ afamdy of $C*- a\iota gebras$
$\mathfrak{U}_{t}$ . Then we have that
$\{$
$\mathrm{s}\mathrm{r}(\Gamma^{b}(x, \{\mathfrak{U}_{t}\}_{t\in}x, \mathfrak{F}))\leq\sup_{t\in x^{\mathrm{s}\mathrm{r}}}(cb(x)\otimes \mathfrak{U}_{t})$ ,
$\mathrm{R}\mathrm{R}(\Gamma^{b}(X, \{\mathfrak{U}_{t}\}_{t\in \mathrm{x}}, \mathfrak{F}))\leq\sup_{t\in X}\mathrm{R}\mathrm{R}(c^{b}(x)\otimes \mathfrak{U}_{t})$ ,
$\mathrm{c}\mathrm{s}\mathrm{r}(\Gamma^{b}(X, \{\mathfrak{U}_{t}\}_{t\in \mathrm{x}}, \mathfrak{F}))\leq\sup_{t\in X}(\mathrm{c}\mathrm{S}\mathrm{r}(c^{b}(x)\otimes \mathfrak{U}_{t})\vee \mathrm{s}\mathrm{r}(cb(X)\otimes \mathfrak{U}_{t}))$.
$\Gamma^{b}(X, \{\mathfrak{U}_{t}\}_{t\in}X, S)$ C*-
. $\mathfrak{U}_{t}$ $1_{t}$ ( ) $trightarrow 1_{t}$
$M$ ( $\Gamma_{0}$ ($X,$ $\{\mathfrak{U}_{t}\}_{t}\in \mathrm{x}$ , )) $\cong\Gamma^{b}(X,$ $\{\mathfrak{U}_{t}\}_{t}\in \mathrm{x},$ $\mathfrak{F}^{)}$
C*- multiPlier.
\S 2.
(F1): C* $\mathrm{O}arrow\sim \mathrm{J}arrow \mathfrak{U}arrow \mathfrak{U}/3arrow 0$
$\{$
sr(J) $\vee \mathrm{s}\mathrm{r}(\mathfrak{U}/\sim \mathrm{J})\leq \mathrm{s}\mathrm{r}(\mathfrak{U})\leq \mathrm{s}\mathrm{r}(\mathrm{j})$ $\vee \mathrm{s}\mathrm{r}(\mathfrak{U}/\sim \mathrm{J})\mathrm{v}_{\mathrm{C}}\mathrm{s}\mathrm{r}(\mathfrak{U}/\sim \mathrm{J})$ ,
$\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U}/\sim \mathrm{J})\leq \mathrm{c}\mathrm{S}\mathrm{r}(\mathfrak{U})\mathrm{S}\mathrm{r}(\mathfrak{U})$ , $\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U})\leq \mathrm{c}\mathrm{s}\mathrm{r}(\mathrm{j})$ $_{\mathrm{C}\mathrm{S}\mathrm{r}}(\mathfrak{U}/\sim \mathrm{J})$ ,
RR(J) $\mathrm{V}\mathrm{R}\mathrm{R}(\mathfrak{U}/\sim \mathrm{J})\leq \mathrm{R}\mathrm{R}(\mathfrak{U})\leq \mathrm{R}\mathrm{R}(M(\mathrm{J})\sim)\mathrm{V}\mathrm{R}\mathrm{R}(\mathfrak{U}/\sim \mathrm{J})$,
V ([Rfl], [Sh], [Ehl,2], [NOP]).
(F2): $X$ [Rfl], [Nsl], [BP]
$\{$
$\mathrm{s}\mathrm{r}(C(X))=[\dim X/2]+1\equiv\dim_{\mathbb{C}}X$,
$\mathrm{c}\mathrm{s}\mathrm{r}(c(X))\leq[(\dim X+1)/2]+1$ , $\mathrm{R}\mathrm{R}(C(X))=\dim X$,
$\dim X$ $X$ [X] $x$
(F3): C* $\mathfrak{U}$ $n$ $M_{n}(\mathfrak{U})$ [Rfl], [Rf2], [BE]
$\{$
$\mathrm{s}\mathrm{r}(M_{n}(\mathfrak{U}))=\{(\mathrm{S}\mathrm{r}(\mathfrak{U})-1)/n\}+1$ , $\mathrm{c}\mathrm{s}\mathrm{r}(M_{n}(\mathfrak{U}))\leq\{(\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U})-1)/n\}+1$ ,
$\mathrm{R}\mathrm{R}(M_{n}(c(x)))=\{\dim X/(2n-1)\}$ ,
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{X} $X$
(F4): $\mathrm{K}$ C*
$\{$
$\mathrm{s}\mathrm{r}(\mathfrak{U}\otimes \mathrm{K})=\mathrm{s}\mathrm{r}(\mathfrak{U})\wedge 2$ , $\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U}\otimes \mathrm{K})\leq \mathrm{C}\mathrm{S}\mathrm{r}(\mathfrak{U})\wedge 2$ ,
$\mathrm{R}\mathrm{R}(\mathfrak{U}\otimes \mathrm{K})=\mathrm{R}\mathrm{R}(\mathfrak{U})\wedge 1$
$\wedge$ [Rfl], ([Sh], [Nsl], [Rf2]), ([BE], [BP])
$(2n+1)$ $H_{2n+1}^{\mathbb{Z}}$ .
$H_{2n+1}=\{=(l, m, n)$ : $n,$ $m\in \mathbb{Z}^{n},$ $\iota\in \mathbb{Z}\}$
$1_{n}$ $n$
$m^{t}$ $m$ –
$H_{2n+1}^{\mathbb{Z}}$
$\mathbb{Z}^{n+1}\rangle\triangleleft \mathbb{Z}^{n}$
1
4. $H_{2n+1}^{\mathbb{Z}}$ $(2n+1)$ $C^{*}(H_{2n}^{\mathbb{Z}})+1$ C*-
$\{$
$\mathrm{s}\mathrm{r}(C^{*}(H_{2+1}^{\mathbb{Z}})n)=n+1=\dim_{\mathrm{C}}(\hat{H}_{2n+1}^{\mathbb{Z}})1$ ,
$2\leq \mathrm{c}\mathrm{s}\mathrm{r}(C*(H_{2n+1}\mathbb{Z}))\leq n+1$ ,
$\mathrm{R}\mathrm{R}(C^{*}(H_{2+1}^{\mathbb{Z}})n)=2n=\dim(\hat{H}_{2+1}^{\mathbb{Z}})_{1}n$ .
$(\hat{H}_{2n+}^{\mathbb{Z}})_{1}1$ $H_{2n+1}^{\mathbb{Z}}$ 1
. \S 0 $n=1$ .
$C^{*}(H_{2n+1}^{\mathbb{Z}})\cong C^{*}(\mathbb{Z}^{n}+1)\rangle\triangleleft \mathbb{Z}^{n}\cong C(\mathbb{T}^{n}+1)\rangle\triangleleft \mathbb{Z}^{n}\cong\Gamma(\mathbb{T}, \{\otimes^{n}\mathfrak{U}w\}w\in \mathrm{T})$
\otimes u $n$ 1
$\{$
$\mathrm{s}\mathrm{r}(C^{*}(H_{2}\mathbb{Z})n+1)\leq \mathrm{s}\mathrm{u}\mathrm{p}w\in \mathrm{T}\mathrm{s}\mathrm{r}(C(\mathbb{T}, \otimes^{n}\mathfrak{U}w))$ ,
$\mathrm{C}\mathrm{S}\mathrm{r}(c^{*}(H_{2n+1}\mathbb{Z}))\leq \mathrm{s}\mathrm{u}\mathrm{p}w\in \mathrm{T}(\mathrm{c}\mathrm{S}\mathrm{r}(C(\mathbb{T}, \otimes^{n_{\mathfrak{U}_{w}}}))\mathrm{s}\mathrm{r}(c(\mathbb{T}, \otimes^{n_{\mathfrak{U}_{w}}})))$ ,
$\mathrm{R}\mathrm{R}(C^{*}(H^{\mathbb{Z}}2n+1))\leq \mathrm{s}\mathrm{u}\mathrm{p}w\in \mathbb{T}\mathrm{R}\mathrm{R}(c(\mathbb{T}, \otimes^{n}\mathfrak{U}_{w}))$.
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$w=1$
$\{$
$\mathrm{S}\mathrm{r}(C(\mathbb{T}^{2n+1}))=n+1$ , $\mathrm{c}\mathrm{s}\mathrm{r}(C(\mathbb{T}2n+1))=n+2$,
$\mathrm{R}\mathrm{R}(C(\mathbb{T}^{2+}n1))=2n+1$ ,
$w\neq 1$ $w$ $\mathfrak{U}_{w}$ AT C*
$\{$
$\mathrm{s}\mathrm{r}(C(\mathbb{T}, \otimes^{n}\mathfrak{U}_{w}))\leq 2$, $\mathrm{c}\mathrm{s}\mathrm{r}(C(\mathbb{T}, \otimes^{n}\mathfrak{U}_{w}))\leq 2$ ,
$\mathrm{R}\mathrm{R}(C(\mathrm{T}, \otimes n\mathfrak{U}w))\leq 1$ .
( $\mathrm{c}\mathrm{f}.[\mathrm{E}\mathrm{E}]$ , [Rfl]).
.
$0arrow \mathrm{J}^{\sim}arrow C^{*}(H_{2}^{\mathbb{Z}})n+1rightarrow C(\mathbb{T}^{2n})arrow 0$
$||$ $\downarrow$ $\downarrow$
$0arrow 3-$ $M(3)$ $arrow M(_{\mathrm{J}}’)/\mathrm{J}^{\sim}arrow 0$
$\sim \mathrm{J}=C_{0}((\mathbb{T}\backslash \{1\})\cross \mathbb{T}^{n})\mathrm{x}\mathbb{Z}^{n}$ $M(\mathrm{J})\sim\cong\Gamma^{b}(\mathbb{T}\backslash \{1\},$ $\{\mathfrak{U}_{w}\}_{w\in \mathrm{T}}\backslash \{1\},$ $S^{)}$
[NOP, $\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}_{\mathrm{o}\mathrm{n}}$ $1.6$] 3
$\mathrm{s}\mathrm{r}(C^{*}(H_{2n+1}^{\mathbb{Z}}))\leq \mathrm{S}\mathrm{r}(C(\mathbb{T}^{2n}))\vee \mathrm{s}\mathrm{r}(M(^{\sim}\mathrm{J}))$
$\leq(n+1)$ $\sup$ $\mathrm{s}\mathrm{r}(C^{b}(\mathbb{T}\backslash \{1\})\otimes \mathfrak{U}_{w})\leq n+1$ ,
$w\in \mathrm{T}\backslash \{1\}$
$\mathrm{R}\mathrm{R}(C^{*}(H_{2+1}\mathbb{Z})n)\leq \mathrm{R}\mathrm{R}(C(\mathbb{T}^{2}n))\mathrm{V}\mathrm{R}\mathrm{R}(M(3))$
$\leq(2n)$ $\sup$ $\mathrm{R}\mathrm{R}(C^{b}(\mathbb{T}\backslash \{1\})\otimes \mathfrak{U}_{w})\leq 2n$.
$w\in \mathrm{T}\backslash \{1\}$
$C^{b}(\mathbb{T}\backslash \{1\})\cong C(\beta(\mathbb{T}\backslash \{1\})),$ $\dim\beta(\mathbb{T}\backslash \{1\})=\dim \mathbb{T}$
- (F1) 3
$\mathrm{c}\mathrm{s}\mathrm{r}(C^{*}(H\mathbb{Z})2n+1)\leq \mathrm{c}\mathrm{s}\mathrm{r}(c(\mathbb{T}^{2}n))\mathrm{c}\mathrm{s}\mathrm{r}(\mathrm{J})\sim$
$\leq(n+1)$ $\sup$ $(\mathrm{c}\mathrm{s}\mathrm{r}(c0(\mathbb{T}\backslash \{1\})\otimes \mathfrak{U}_{w})\vee \mathrm{s}\mathrm{r}(C_{\mathit{0}^{(\mathbb{T}}}\backslash \{1\})\otimes \mathfrak{U}_{w}))\leq n+1$ .
$w\in \mathrm{T}\backslash \{1\}$
$H_{2n+1}^{\mathbb{Z}}$
$\mathbb{Z}$ $\mathbb{R}$ $(2n+1)$
$H_{2n+1}^{\mathbb{R}}$ 4 .
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5. $H_{2n+1}^{\mathbb{R}}$ $(2n+1)$ . $1$ ) $-$ $C^{*}(H_{2n}^{\mathbb{R}})+1$ $C^{*}-$
$\{$
$\mathrm{s}\mathrm{r}(c^{*}(H^{\mathbb{R}})2n+1)=n+1=\mathrm{d}\mathrm{i}\mathrm{m}\mathrm{m}_{\mathrm{C}}(\hat{H}_{2n+1}^{\mathbb{R}})1$ ,
$2\leq \mathrm{c}\mathrm{s}\mathrm{r}(c*(H_{2n+1}\mathbb{R}))\leq n+1$ ,
$\mathrm{R}\mathrm{R}(C^{*}(H_{2+1}^{\mathbb{R}})n)=2n=\dim(\hat{H}_{2+1}^{\mathbb{R}})_{1}n$ .
. C*- $C^{*}(H_{2n+}^{\mathbb{R}}1)$ .
$C^{*}(H^{\mathbb{R}})2n+1\cong C^{*}(\mathbb{R}^{n+}1)\rangle\triangleleft \mathbb{R}^{n}\cong C_{0}(\mathbb{R}^{n+}1)\rangle\triangleleft \mathbb{R}^{n}\cong\Gamma 0(\mathbb{R}, \{\mathfrak{U}_{t}\}_{t\in \mathbb{R}})$
$\mathfrak{U}_{0}=C_{0}(\mathbb{R}^{2n})$ $t\neq 0$ $\mathfrak{U}_{t}=\mathrm{K}$ .
2 [Pm]
6. $C^{*}$ - $C^{*}(H_{2n+}^{\mathbb{Z}}1),$ $C^{*}(H_{2n}^{\mathbb{R}})+1$ $C^{*}$
.
7. $\mathfrak{U}_{t}$ C*- C*- $\Gamma_{0}(X, \{\mathfrak{U}_{t}\}_{t\in X}, S)$
C*-
8. $\mathfrak{U}$ $C^{*}$ U
$\{$
$\mathrm{s}\mathrm{r}(\mathfrak{U})\leq\dim_{\mathbb{C}}\hat{\mathfrak{U}}^{+}$ , $\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U})\leq[(\dim\hat{\mathfrak{U}}^{+}+1)/2]+1$ ,
$\mathrm{R}\mathrm{R}(\mathfrak{U})\leq\dim\hat{\mathfrak{U}}^{+}$ .
$\hat{\mathfrak{U}}^{+}$ –
. $\mathfrak{U}\cong \mathrm{r}_{0}(\hat{\mathfrak{U}}, \{\pi(\mathfrak{U})\}_{\pi\in}\hat{\mathfrak{U}})$ . $\pi(\mathfrak{U})\cong \mathrm{K}$ Or $M_{n}(\mathbb{C})(n\geq 1)$ .
1
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. $\mathfrak{U}=\Gamma_{0}(X, \{\mathfrak{U}_{t}\}_{t\in}x)$ $\mathfrak{U}_{t}$ AF ( C* )l $\dim X\leq 1$
$\hat{\mathfrak{U}}$ – 1
$\{$
$\mathrm{s}\mathrm{r}(\mathfrak{U})=1$ , $\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U})=1$ or 2,
$\mathrm{R}\mathrm{R}(\mathfrak{U})=0$ or 1.
$X$ $X$ $\mathrm{c}\mathrm{s}\mathrm{r}(\mathfrak{U})=1$ . $\dim X=0$
$\mathrm{R}\mathrm{R}(\mathfrak{U})=0$ W
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